In analysis of multilocus genotypes from structured populations, individual coefficients of membership in subpopulations are often estimated using programs such as STRUCTURE . DISTRUCT provides a general method for visualizing these estimated membership coefficients. Subpopulations are represented as colours, and individuals are depicted as bars partitioned into coloured segments that correspond to membership coefficients in the subgroups. DISTRUCT , available at www.cmb.usc.edu/∼ ∼ ∼ ∼ noahr/distruct.html, can also be used to display subpopulation assignment probabilities when individuals are assumed to have ancestry in only one group.
A genetically structured population can frequently be viewed as a set of discrete subgroups, in each of which alleles have distinctive frequencies. Individuals have membership in one or more of the subgroups, so that the membership coefficients of an individual sum to one across subgroups. The membership coefficient of an individual for a subgroup represents the fraction of its genome that has ancestry in the subgroup.
In analysis of data from structured populations, individual multilocus genotypes are often employed to estimate the membership coefficients of individuals in subgroups. This kind of analysis can proceed in two ways: supervised and unsupervised (e.g. Hastie et al . 2001 ). In the supervised approach, the subgroups are specified in advance, with subgroup allele frequencies regarded as known, or with some individuals regarded as having known membership coefficients. Membership coefficients are then estimated for individuals of unknown origin. In the unsupervised approach, subgroups are not specified in advance. Instead, estimation of membership coefficients proceeds simultaneously with estimation of allele frequencies and other properties of a series of abstract clusters. The estimation procedure constructs these clusters, and it is with respect to the set of clusters that individual membership coefficients are estimated.
If K subgroups exist, and K = 2 or K = 3, several methods are available for graphical illustration of estimated membership coefficients (e.g. Pritchard et al . 2000a, b; Beaumont et al . 2001 ). However, most graphical strategies are not easily adapted to larger values of K . For any value of K , including K > 3, a convenient approach to representation of membership coefficients depicts each subgroup in a different colour, and each individual as a fixed-length line segment partitioned into K coloured components. These components correspond to membership coefficients of the individual in the various subgroups (Rosenberg et al . 2002) . The program distruct converts estimated membership coefficients into this kind of figure (Fig. 1) .
distruct is designed for use with structure (Pritchard et al . 2000a; Falush et al . 2003) , a program that can perform either supervised or unsupervised estimation of membership coefficients, so that structure output (using models without linkage) is input for distruct . For a given individual, distruct requires only its K estimated membership coefficients and its predefined group identifier, such as a sampling location or phenotypic classification. Thus, in principle, membership coefficients obtained by any approach (e.g. Millar 1987) could potentially be the input for distruct . The program is run from a command line either in Unix or Windows, and it produces a PostScript output file (Adobe 1986 (Adobe , 1999 . Using distruct , details such as the colour scheme and the order in which groups and individuals are printed can be controlled.
In addition to its use in displaying membership coefficients, distruct can depict probabilities in supervised or unsupervised assignment analyses. In these analyses, each individual of unknown origin is assumed to have ancestry in only one of the subgroups, and a probability of assignment is estimated for each unknown individual and each subgroup. Because assignment probabilities for an individual sum to one across subgroups, they can be represented graphically in the same way as membership coefficients for individuals who have ancestry in multiple subgroups. Similarly to the multiple membership case, distruct is applicable regardless of the method used to obtain assignment probabilities (e.g. Rannala & Mountain 1997; Banks & Eichert 2000; Pritchard et al . 2000a; Anderson & Thompson 2002) . In theory, the type of graphic produced by distruct can also be used for allele frequencies or for other quantities that sum to one. The graph is based on the structure run of highest estimated probability among those performed in the unsupervised population structure analysis in Table 2 of Rosenberg et al. (2001) . Each individual is represented by a line partitioned into 19 segments corresponding to its membership coefficients in 19 inferred clusters. Each colour represents a different cluster, and black segments separate the individuals of different breeds. Population names are above the figure, and code numbers for populations are below it. The only two populations to have substantial sharing of a cluster are breeds 44 and 45. Clusters were permuted so that the bottom-totop order of clusters would correspond to the left-to-right order of populations; thus, the bottom of the segment for an individual split equally among the 19 clusters would be the orange colour of breed 4 and the top of the segment would be the grey colour of breed 3402.
